Objectives: Menopause, the permanent cessation of ovarian activity, is part of normal aging, resulting in climacteric symptoms for most women, particularly in Western countries. The objective of the present study was to analyse risk factors for onset of menopausal symptoms. Methods: Analyses were based on the 28,118 women participating in the French E3N cohort study who reached menopause between 1990 and 2000. Questionnaires were sent every 2 years, and specifically enquired about use of hormonal treatments, reproductive factors, smoking status, anthropometric measurements, dietary habits and personal medical history, including onset of menopausal symptoms. Hazard ratios were computed from multivariable Cox proportional hazard models with age as the time-scale. Results: The risk of onset of menopausal symptoms was negatively associated with education level and with some hormonal and reproductive factors (usual duration of menstrual cycles, parity and current use of oral contraceptives). A decrease in risk was found in those with underweight, overweight and obesity, but only in post-menopause. The risk was positively associated with smoking and alcohol consumption; it was also positively related to certain frequent medical conditions (depression, migraine, benign thyroid disease, atopy), possibly due to underlying common mechanisms such as the influence of vaso-active substances. Among dietary factors, rapidly absorbed sugars and snacking were positively associated with the risk of onset of menopausal symptoms. Conclusions: Onset of menopausal symptoms seems to be affected by various reproductive, hormonal and environmental factors. Some of them are modifiable, which may allow suggesting recommendations.
Introduction
Menopause, the permanent cessation of ovarian activity, is part of normal aging. Thirty to eighty percent of women, especially in Western countries, experi-ence menopausal symptoms [1] . Evaluation of risk factors for onset of menopausal symptoms is thus of interest in view of developing recommendations for perimenopausal women to avoid them. Although some risk factors such as body mass index (BMI) [2] [3] [4] [5] [6] [7] , physical activity [2, 8] , reproductive and hormonal factors [2, 6, 9, 10] , and smoking [5, [9] [10] [11] [12] have already been investigated in observational studies, results are not consistent [13] . In addition, although use of some dietary supplements is often advocated to release menopausal symptoms [14] , little is known about the relationship between diet and menopausal symptoms.
Using data from the E3N (Etude Epidémiologique de Femmes de la Mutuelle Générale de l'Education Nationale) cohort study, we evaluated the association between onset of menopausal symptoms and a number of characteristics, including reproductive and hormonal factors, history of chronic diseases, and dietary habits.
Methods

Study population
E3N is a French prospective study investigating risk factors for cancer and other chronic conditions in 98,995 women born between 1925 and 1950. All women belong to a health insurance scheme primarily covering teachers. All study subjects signed an informed consent form in compliance with the rules of the French National Commission for Computed Data and Individual Freedom (Commission Nationale Informatique et Libertés, CNIL) from which we obtained approval. Part of the E3N cohort (i.e. those who replied to a dietary questionnaire) is also included in the European Prospective Investigation into Cancer and Nutrition (EPIC) [15] .
Data collection
Since June 1990, participants have been asked at approximately 24-month intervals to complete selfadministered questionnaires recording information on lifestyle characteristics (e.g., marital status, educational level, physical activity, smoking, and energy expenditure), anthropometric measures, reproductive factors, lifetime hormonal treatments and medical history. Information on chronic diseases was assessed using multiple-choice questions.
Women were considered post-menopausal if they had had 12 consecutive months without menstrual periods (unless due to hysterectomy), had undergone bilateral oophorectomy, had ever used post-menopausal hormonal treatment (PHT), or selfreported that they were post-menopausal. Artificial menopause was defined as the cessation of menstruation following either surgical removal of both ovaries (with or without hysterectomy) or iatrogenic cessation of ovarian function (e.g., chemotherapy or radiation). Age at menopause was defined as age at last menstrual period (unless due to hysterectomy and if the last menstrual period occurred before PHT use); age at bilateral oophorectomy; or self-reported age at menopause.
Dietary data were recorded between June 1993 and July 1995. The dietary history questionnaire consisted of two parts; the first was on consumption (quantity and frequency) of food groups, the second on qualitative questions that allowed delineating the food groups into food items. The questionnaire was sent with a booklet of photographs to facilitate estimation of portion sizes. The questionnaire assessed dietary consumption of 208 food items and beverages. Both the questionnaire and the booklet of portion sizes were validated [16, 17] .
Information on menopausal symptoms were derived from the following question "Are you experiencing (or have you ever experienced) menopausal symptoms (hot flushes, etc.)?" included in each of the five followup questionnaires as defined in a previous study [18] . So, women could report hot flushes as well as others symptoms that she felt in relation with menopause. Women were further asked to provide the date of start of menopausal symptoms. No information was recorded on the type and duration of menopausal symptoms the women experienced.
Study design
Women included in the present analysis were those with a known age at menopause and who reached menopause after 1990 (start of follow-up), so as to limit recall bias regarding age at menopause, and before June 2000, date at which most women were postmenopausal (end of follow-up). Among these 33,440 women, we excluded women with unknown age at onset of menopausal symptoms (n = 3496) and women who reported having experienced menopausal symptoms before the start of follow-up (n = 1442). Users of phyto-estrogen supplements (n = 384) were also excluded because their use could alter the risk of menopausal symptoms [19] . A total of 28,118 women were thus analysed, among whom 16,350 had available dietary data [20] .
Statistical analysis
Hazard ratios (HRs) and 95% confidence intervals (CI) of onset of menopausal symptoms were estimated using Cox proportional hazard models with age as the time-scale and adjusted simultaneously on potential risk factors for menopausal symptoms (indicated in footnotes of Table 1 ). Each woman contributed person-years from the date of the baseline questionnaire until the date of onset of menopausal symptoms, date of initiation of PHT (as use of PHT would mask onset of menopausal symptoms), or end of follow-up, whichever occurred first. Menopausal status (more than 1 year before menopause/1 year before menopause/1 year after menopause/more than 1 year after menopause), was included as a time-dependent variable in the models.
In analyses of dietary intake, follow-up began at the date of answer to the dietary questionnaire (1993). There were two options for categorizing dietary consumption. When a food item was consumed by more than 95% of the women, the reference category was the first quartile of consumption (including non-consumers); else, non-consumers were used as the reference group and risks were calculated across tertiles of consumption.
A sensitivity analysis was performed on time periods during which women were not using oral contraceptives (OC), i.e. each woman contributed person-years from the date of the baseline questionnaire, or end of OC use, whichever occurred last (n = 19,733).
We further conducted stratified analyses according to menopausal status. In the stratum of premenopausal women, person-years accrued until age at onset of menopausal symptoms or age at menopause (whichever occurred first) (n = 28,118). In the stratum of the post-menopausal women with natural menopause, person-years accrued from age at natural menopause (n = 11,916) until end of follow-up. Analyses were not conducted in the group of postmenopausal women with an artificial menopause, due to the low number (n = 1181).
In order to check if the associations found in our cohort were sensitive to educational level, we have stratified the analyses on educational level (less than 12 years of school, between 12 and 14 years of school, and 15 or more years of school).
Tests for linear trend were performed considering categories as an ordinal variable. Log-likelihood tests were used to evaluate potential interaction between smoking and use of OC and between BMI and smoking. All tests of statistical significance were two sided. Analyses were performed using the SAS software, version 9.1.
Results
In the cohort study, the response rate was not significantly influenced by age (for each questionnaire, comparison of mean ages between respondents and non-respondents, p > 0.05). As an example for the last used questionnaire in 2000, those aged less than 60 years had a response rate of 84.4%, and those above had a response rate of 83.7%.
Among the 28,118 women (mean age at start of follow-up = 45.8 years (standard deviation (S.D.) = 3.5) and mean follow-up duration = 5.5 years (S.D. = 3.0)), 16 ,374 (58.2%) reported first menopausal symptoms at a mean age of 50.3 (S.D. = 2.9) years: 11,957 (73.0%) in premenopause and 4417 in post-menopause (27.0%).
Of the 28,118 women (who all reached menopause during follow-up), 2147 (7.6%) experienced an artificial menopause, and 987 (3.5%) underwent a hysterectomy without oophorectomy during follow-up. At the start of follow-up, 2595 women (9.23%) were current users of OC. During follow-up, 8975 women (31.9%) used PHT before any occurrence of menopausal symptoms and were therefore censored at the date of treatment start (i.e. did not contribute person-years from this date on).
Risk of onset of menopausal symptoms according to general characteristics
HRs of onset of menopausal symptoms associated with general characteristics are presented in Table 1 . . Current smokers had a slightly increased risk of onset of menopausal symptoms as compared to never smokers (HR = 1.05, 95% CI: 1.01, 1.09). There was no significant interaction between BMI and smoking (p for interaction = 0.67).
Risk of onset of menopausal symptoms according to reproductive factors
The association of onset of menopausal symptoms with reproductive factors is presented in Table 2 . Age at menarche and use of infertility treatment were not related to the risk of onset of menopausal symptoms. Multiparity was associated with a decrease in risk (p for trend = 0.002). The risk of onset of menopausal symptoms decreased with increasing duration of usual menstrual cycles (p for trend < 0.0001). Moreover, it was lower in women with irregular duration of menstrual cycles compared to women with regular 25-31 days cycles (HR = 0.91, 95% CI: 0.84, 0.99). Current use of OC was associated with a significant decrease in risk compared to never users (HR = 0.59, 95% CI: 0.53, 0.66). The interaction between current use of OC and smoking was significant (p for interaction = 0.02): in current OC users, current smokers had a HR of onset of menopausal symptoms of 1.27 (95% CI: 1.02, 1.57) compared to never smokers, whereas no significant association was observed between smoking and onset of menopausal symptoms in past or never OC users. Table 3 presents results on the relation between history of chronic diseases and onset of menopausal symptoms. A significant association was found with a history of depression (HR = 1.16, 95% CI: 1.12, 1.21), migraine (HR = 1.11, 95% CI: 1.07, 1.16), benign thyroid disease (HR = 1.07, 95% CI: 1.02, 1.13) and atopy (i.e. asthma, hay fever, allergy or eczema) (HR = 1.08, 95% CI: 1.05, 1.12), as compared with women with no such history. No significant association was observed with a history of diabetes mellitus.
Risk of onset of menopausal symptoms according to history of chronic diseases
Risk of onset of menopausal symptoms according to dietary intake
We studied whether eating habits were associated with the risk of onset of menopausal symptoms (Table 4) . Each food group was studied separately and Tables 1-3 . Consumption of vegetables, fruits, fats, cereal foods, meat, fish and seafood, eggs, non-alcoholic beverages, and dietary phyto-estrogens was not related to the risk of onset of menopausal symptoms. Consumption of soups (p for trend = 0.03) and of alcoholic beverages (p for trend = 0.008) were associated with a significant increase in risk of onset of menopausal symptoms, as did consumption of sweet products, in particular sweet snacks (candies, chocolate, chocolate bars) (p for trend = 0.05), and added sugar [defined as sucrose added to hot drinks or to yoghurt and cottage cheese, as opposed to sucrose already contained in confectionary or cookies for instance] (p for trend = 0.008). Consumption of sour cream was associated with an increase in risk (p for trend = 0.02), although overall dairy products consumption was not related to the risk. Finally, consumption of biscuits was also positively associated with the risk (p for trend = 0.04), while consumption of cakes was not.
These results were suggestive of an effect of snacking outside the three main meals (breakfast, lunch and dinner). Since our dietary questionnaire was structured with up to 8 possible different meals, we could compute the frequency of snacking for each woman. Snacking was significantly associated with the risk of onset of menopausal symptoms, with HRs of 1.07 (95% CI: 0.96, 1.20), 1.11 (95% CI: 1.01, 1.24) and 1.14 (95% CI: 1.03, 1.27) respectively for snacking one, two, and three times outside the main meals compared to no snacking (p for trend = 0.004).
Sensitivity analysis
In the sensitivity analysis restricted to time periods during which women were not using OC, all results remained basically the same, except results on tobacco, reflecting the interaction noted above (cf. Section 3.2).
Stratified analyses
We examined separately the effect of the potential risk factors in premenopause and in post-menopause among women with a natural menopause. Results remained the same except those on BMI. Before menopause, no significant association was found between BMI and onset of menopausal symptoms Resulting from a full model, i.e. with calorie intake, menopausal status (see Table 1 footnote), and all variables of Tables 1-3 entered In each stratum of the three levels of education, all associations remained stable. However, in women with the lowest level of education (less than 12 years of school), diabetes was associated with a significantly higher risk of onset of menopausal symptoms (HR = 1.40, 95% CI: 1.02, 1.93).
Discussion
Our study is the largest to date to investigate factors associated with the onset of symptoms of the menopausal transition. During a 10-year followup period, we observed that the risk of onset of menopausal symptoms was significantly lower in women with high education, long menstrual cycle length, multiparity and current use of OC. An increase in risk associated to smoking was observed, limited to current OC users. A decrease in risk was found in underweight, overweight and obese women, limited to the post-menopausal period. In the opposite, a history of depression, migraine, thyroid disease or atopy was associated with a significant increase in risk. Consumption of certain food items (sour cream, sweets, biscuits, and alcohol) and snacking were positively associated with the risk of onset of menopausal symptoms.
Low educational level [2, 5, 6, 21] , smoking [5, [9] [10] [11] [12] [13] , and low physical activity [2, 8, 13] have been previously found associated with menopausal symptoms. Association found with education could be due to better lifestyle habits in those with higher education, resulting in reduced onset of menopausal symptoms [5] . In our cohort, the effect of smoking was restricted to women who were current OC users. Some studies have suggested that the effect of smoking on hot flushes might be independent of estrogen levels, and related to androgen levels, and that smoking interferes with the thermoregulatory pathways associated with the occurrence of hot flushes [11] . It has also been demonstrated that cigarette smoking is associated with a decrease in all plasma estrogen levels during estrogen treatment, which could explain our findings [22] . Although previous studies [2, 8, 13] have shown a protective effect of regular physical activity, consistent with the production of hypothalamic B endorphin reported to stabilize thermoregulation, we failed to show any such relationship, possibly because of insufficient levels of exercise in our cohort.
Associations between BMI and menopausal symptoms are not consistent in literature [2] [3] [4] [5] [6] [7] 13] . Our observation in post-menopause of a reduced risk in overweight/obese women has been described [5] , as that in lean women [3] . However, others found opposite results, with higher prevalence of menopausal symptoms in overweight [2, 4, 6, 7, 9] or in lean women [6] . We observed that the association with BMI differed according to menopausal status, which might explain discrepant in the literature. Two hypotheses have also been put forward to explain the discordant results in overweight women. After menopause, hot flushes would be less common in overweight women, who have high estrogen levels [3] due to aromatisation of androgens in the adipose tissue [13, 23] . Conversely, in disagreement with our results, adiposity would inhibit heat dissipation and be responsible of an increase of climacteric symptoms [24] . In premenopausal women, plasmatic levels of estradiol are lower in both underweight [25] and obese [26] women making the drop in hormone levels at menopause minimal. At the same time, the drop in estradiol levels has been shown to be associated with the onset and the severity of menopausal symptoms [27] which could explain our results of a decreased risk of onset of menopausal symptoms in both underweight and obese. We failed to confirm a suggested interaction between BMI and smoking [6] .
Few studies reported associations between menopausal symptoms and reproductive factors [2, 6, 9, 10] . Among the three studies investigating the association between menopausal symptoms and parity, two failed to find any association [9, 10] ; in the third one [2] , multiparity was positively and moderately associated with forgetfulness, heart pounding, and urine leakage but there was no association with hot flushes or vaginal dryness. We found a modest negative association with multiparity, with a 6% reduction in the risk of onset of menopausal symptoms among women with three or more children. The decrease in risk with a history of irregular menstrual cycles that we observed in the present study is consistent with previous findings [6] . To the best of our knowledge, no study has reported any association between menopausal symptoms and the duration of menstrual cycles. Estradiol levels in follicular phase have been reported higher both in nulliparous women [28] and in women with shorter menstrual cycle [29] . So, our findings might be explained by a higher drop in estradiol levels in these women, increasing the risk of onset of menopausal symptoms. Regarding young age at menarche, a lower risk has been previously described [5] , but also an absence of association [10] , similarly to our study. Our results of a decrease in risk of onset of menopausal symptoms in current OC users are in agreement with three randomized studies of use of OC as treatment of perimenopausal climacteric symptoms [30] [31] [32] . This may be explained by the compensation of the lack of estrogens experienced in periods surrounding menopause afforded by OC. However, Ford et al. [9] found that current use of OC was associated with an increase in risk of vasomotor symptoms and problems with sexuality, and hypothesized that their result was due to a prescription bias. Our finding does not reflect menopausal status because that parameter was included as a time-dependent variable in the model. In the descriptive part on onset of menopausal symptoms according to menopausal status, one should keep in mind that a large majority of women in the cohort used PHT (which is prescribed when menopause is confirmed), thus decreasing the number of women experiencing their symptoms after menopause. Detailed results on the risk of onset of menopausal symptoms according to periods surrounding menopause were presented elsewhere [18] .
As we and others have found OC use to be quite strongly inversely associated with the risk of onset of menopausal symptoms, we carefully took into account this parameter in our analyses, so as to dismiss any strong confounding effect: models were systematically adjusted for OC use; moreover, all results remained basically the same in the sensitivity analysis restricted to time periods during which women were not using OC, except results on tobacco use which was only associated with menopausal symptoms among current OC users.
In our study, women who had declared having ever suffered from migraine (whether catamenial or not, since type was not specified) were more likely to experience menopausal symptoms. A relationship between menstrual migraine and the premenstrual decline in estradiol concentration has been reported earlier [33] and may suggest common underlying mechanisms. Women who are sensitive to a decline in reproductive hormones after each menstrual cycle may also be sensitive to such changes at menopause. The association observed may also be due to some treatments of migraine such as tryptans, possibly responsible for flushing and hot sensation [34] . To the best of our knowledge, there is no study on the association between menopausal symptoms and history of atopy, which could be explained by the intervention of vaso-active substances. The association found between a history of depression and a more rapid decline in ovarian function [35] could explain why women with such history experience more frequently menopausal symptoms. Moreover, a history of anxiety and of depression have been found related to onset of vasomotor symptoms [21, 36] . Alternatively, treatment of depression may be put forward as an explanation of our results, since menopausal symptoms are modified by selective serotonin reuptake inhibitors treatments. Use of such treatments has been shown to be associated to vasomotor symptoms [37, 38] , but also to their relief [39] . Our findings of an increase in risk of menopausal symptoms with a history of thyroid disease is in agreement with previous findings that extreme levels (both low and high) of thyroid-stimulating hormone were associated with an increased risk of hot flushes in Norwegian women [40] . Since the thyroid-stimulating hormone is important for regulating the metabolism of estrogens [41] , an inadequate level of thyroid-stimulating hormone may interfere with the metabolism of estrogens that regulates menopausal symptoms. Treatment by thyroxine might also cause hypersudation, falsely interpreted as hot flushes [42] .
Although use of some dietary supplements, especially soy-based supplements, is often advocated to release menopausal symptoms, little is known about the relationship between diet and menopausal symptoms. We observed that added sugar, biscuits, sour cream, and alcohol consumption were related to an increased risk of menopausal symptoms, even after additional adjustment for the number of snacking per day. Some of these food items such as sour cream and some wines have been associated with enhanced histamine release from mast cells, and with exacerbation of migraine [43] or allergic inflammation [44] . Therefore, some role for mast cell mediators in the onset of climacteric symptoms could be suggested, the more so as a relationship between estrogens and mast cell release has been described [45] .
Others (biscuits, added sugar) are foods often consumed when snacking, which we found significantly related to onset of menopausal symptoms through a mechanism which may be related to glucose metabolism. In an experimental study on volunteers [46] , the frequency of hot flushes was reduced in women infused with glucose to mimic the post-prandial period, while it was increased in the fasting periods, suggesting that the occurrence of hot flushes may be related to glucose availability. Women with a habit of snacking may do so because they are prone to hypoglycemia; alternatively, snacking often includes foods with a high glycemic index, which may lead to secondary hypoglycemic accesses. As the dietary data have been collected several years before the occurrence of menopausal symptoms, the snacking habit cannot be the consequence of discomfort due to menopausal symptoms. Therefore, our results suggest that an adequate glycemic control may help avoid hot flushes. Previous reports on a lower prevalence of menopausal complaints in Asian women have led to the hypothesis of a beneficial effect of soy consumption and, beyond, of phyto-estrogens [47, 48] . However, most controlled trials, summarized in [19] , failed to demonstrate a significant reduction of menopausal symptoms. Moreover, in our population, phyto-estrogen intake was low and not related to soy intake but derived essentially from lignans [49] which may explain the lack of association with menopausal symptoms in this study. Regarding the investigation of dietary factors associated with onset of menopausal symptoms, we cannot rule out some effect of low intake as compared to no intake for largely consumed foods. Indeed, we could not investigate separately non-consumers when they represented less than 5%.
Limitations
The major limitation of our study pertained to the absence of information on the type of menopausal symptoms. In our study, the term "menopausal symptoms" encompassed any symptom a woman perceived as being related to menopausal hormone changes, such as vasomotor symptoms, vaginal dryness, depressed mood, urinary symptoms, somatic symptoms, etc. In addition, women could have misreported symptoms due to aging or to chronic disease as menopausal symptoms. Our results on the association between some chronic diseases and onset of menopausal symptoms could be the results of such a misclassification, especially among women with the lower education [50] . However, results were similar in women with higher educational level who may be less likely to confound both symptoms. More generally, in our study, education was not an effect modifier, as all associations remained in analyses stratified on educational level, with only one exception: among women with low educational level, diabetes appeared to be a risk factor for onset of menopausal symptoms, a result possibly due to misclassification if women in this group interpreted hypoglycemia symptoms as hot flushes. Furthermore, one should notice that 'hot flushes' were given as an example at the end of the question we used to assess menopausal symptoms; we can therefore suppose that at least women who have experienced hot flushes should have reported them. Our study reports relative risks between 0.8 and 1.2 (except for current use of OC), a relatively low magnitude which may partly be the result of a dilution effect between women experiencing long and severe menopausal symptoms, and those experiencing fewer and lighter symptoms. Age at onset of menopause and menopausal symptoms were self-reported, which may have resulted in misclassification bias. However, the present study includes only women who became menopausal during follow-up, with time intervals between onset of menopause and self-reports of age at menopause not exceeding 2-3 years (corresponding to the time between two follow-up questionnaires), thus limiting recall bias. We acknowledge that some of the associations we observed might be due to multiple testing: with 50 statistical tests performed, two or three significant findings would be expected by chance based on a 0.05 nominal level of statistical significance.
Finally, the women in our cohort were recruited among employees of the public education health system or their families, and thus were not a representative sample of the general French population. A large proportion of cohort members were highly educated, resulting in small numbers of current smokers, obese women or heavy drinkers compared with nationally representative samples of the French population, thus suggesting caution when extrapolating our findings to the whole range of the various exposures, as can be found in the general population. However, if the associations found in our population reflect true biologic mechanisms, these mechanisms may be relevant to the general population. Moreover, in stratified analyses, observed associations remained in the lower educational group; thus, although we may have missed associations specific of underprivileged women, there is no indication that the associations observed in our cohort may not apply to the general population.
Strengths
Our study has several strengths. In general, the information given by participants proved to be of high quality and a validation study showed that age at menopause was accurately reported [51] . Furthermore, the response rate after 12 years of follow-up (around 85%) indicates the high degree of interest of participants and argues for the reliable quality of the recorded data. The size of our cohort allowed us to analyse specifically women who experienced menopause during followup, resulting in a restriction of our population, but diminishing the potential for a recall bias without creating any selection bias, and concentrating our analysis on critical periods. Most previous studies focused on the prevalence of menopausal symptoms [2, 21, 52, 53] , which reflects both their onset and their duration in an indistinguishable manner. Moreover, previous studies on menopausal symptoms either included or excluded women on PHT [12, 21] . We preferred to censor observations when PHT was initiated before onset of menopausal symptoms in order to provide valuable information on the natural history of menopausal symptoms. Finally, the Cox proportional model we used, with age as time-scale, permitted to compare women of the same age, and to update variables which may have changed over time (such as smoking status, BMI, history of chronic diseases or use of oral contraceptives).
Conclusion
Our study confirmed previously described associations between menopausal symptoms and low education, smoking, irregular menstrual cycles, depression, and no use of OC, but failed to confirm an association with low level of physical activity. In addition we shed new light on the relationship with BMI, age at menarche and parity. In the present study, underweight, overweight and obesity were associated with lower risk of onset of menopausal symptoms, although only for those occurring in post-menopause. Multiparity was associated with a lower risk and no association was found with age at menarche. Our study was the first to investigate the association between chronic diseases and the risk of onset of menopausal symptoms, and our results suggest some common mechanisms underlying certain frequent medical conditions such as depression, migraine, benign thyroid disease, and atopy, involving vaso-active substances. Finally, little is known on the relationship between diet and menopausal symptoms. We found no association with dietary phyto-estrogen intake, but levels of intake were low and consisted mostly in lignans. Our results suggest some influence of diet, especially of rapidly absorbed sugars and snacking. Consequently, women could be advised to limit snacking, smoking and drinking to minimize onset of menopausal symptoms.
